In this paper, we consider a mixed integral equation (MIE) 
Introduction
The types of integralequations (IEs)arise in a variety of applications in many fields including continuum mechanics, potential theory, geophysics, electricity and magnetism, antenna synthesis problem, mathematical physics and contact problem in the theory of elasticity, see [1] [2] [3] [4] In recent years, the theory of IEs has close contact with many different areas of mathematics. The following books contain many different methods to obtain the solution of the integral equation numerically, see [5] [6] [7] [8] . The singular IEs appear in a variety of applications concerning the problems in the potential theory, see [9] ,wave scattering in quantum mechanics [10] , diffraction problems of aero/hydroacoustis [11] . The common approach to the solution of this type involves its reduction to an equation with Cauchy and Carleman kernel.
Consider a generalized formula of linear integral equation The above formula (1.2) is discussed in [12] .
(2) If, , = 0, we obtain
(1.
3) The solution of the above formula (1.2) is obtained in [13] . (3 
is a constant .
(ii) The kernels of time , and , belong to the class 0, , 0 ≤ ≤ ≤ < 1 , and satisfy for the constants, > 1 , > 2 , the conditions , ≤ 1 , , ≤ 2 , ∀ , ∈ 0, .
(iii) The given function , , with its partial derivatives with respect to t x and , are continuous in 2 Ω × 0, , < 1 ,and its norm is defined as
(iv) The unknown function , satisfies Lipschitz condition for the first argument and Holder condition for the second argument.
In this paper, the existence of a unique solution of the IE (1.1) is discussed and proved. A numerical method is used to translate the MIE (1.1) to a system of FIEs of the second kind.Then the existence of a unique solution of this system is proved. The TMMis used to obtain a LAS, where the existence of a unique solution of this system will be proved. Finally, we obtain, numerically the solution of the LAS when the kernel takes the weakly forms (
, 0 < υ < 1 ). Moreover, numerical results are obtained and the error estimate, in each case, is computed.
II. Quadratic Numerical Method
In this section,a quadratic numerical method is used to represent (1.1) as a SFIEs. For this, we divide the interval 0, , 0 ≤ ≤ < 1 as 0 = 0 < 1 < 2 < ⋯ < < ⋯ < = , where = , = 1,2, … , ; to get Here, we used the following notations:
4) The characteristic points , and the errors , 1 , , 2 , ≈ , 1 , 2 < , are depend on the number of the derivatives of , and , , respectively , to ∈ 0, . The existence of a unique solution of the (2.2) ,can easily be provedunder the condition (i) and the following conditions 
Then, approximate the integral in theright hand side of (3.2) by . By solving the results, the functions and take the forms Then, the following lemma can be proved.
Lemma 1:If the kernel of position satisfies the conditions: Therefore,from the relations (3.7), (3.16) and (3.17),there exists a small constant ≤ 1 + 2 , such that the first inequality of (3.15) is proved. To prove (b), using the first formula of (3.4), for , ′ ∈ [− , ], and applying Hölder inequality , then summing from = − to = , to have To prove thistheorem, we consider the following twolemmas. Hence, we get
The previous inequality tells us that T is a continuous operator and under condition The above inequality is true for each integer , and by condition (b) , we get
• Finally, it is convenient to consider the following theorem, which proves the convergence of the sequence of approximate solution ℎ , to the exact solution of equation (1.1) in Banachspace 
IV. Application
Consider the mixed integral equation 
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